We describe adapting a method that is used to find point sources in Chandra Xray telescope data for use in finding solar X-ray bright points. The algorithm allows selected pixels to be excluded from the source-finding, thus excluding saturated pixels (from flares and/or active regions). For Chandra data the noise is determined by photon-counting statistics, whereas solar telescopes typically integrate a flux. Thus, the calculated signal-to-noise ratio is incorrect, but we find that we can scale the number to get reasonable results. We compare our source-finding to previous Yohkoh results and find a similar number of bright points. Finally, we analyze three sets of data from Hinode, representing different parts of the decline to minimum of the solar cycle. Although these preliminary results are based on a small sample, we see no dependence on the solar cycle.
Introduction
Detailed analysis of X-ray bright points began with the 1973 flight of the Skylab Apollo Telescope Mount (Vaiana et al., 1973) . Combining the results from Skylab and eight rocket flights during the period 1970 -1981 showed cyclical behavior of bright point occurrence: an anticorrelation between sunspot number and bright points (Davis, 1983 ), a result which others suggest is observationally biased (Nakakubo and Hara, 2000; McIntosh and Gurman, 2005) . The characteristics of bright points include sizes of 15 -30 arcsec, lifetimes of 2 -48 hours, and positions above bipolar magnetic regions (Golub et al., 1977; Golub and Vaiana, 1980) . Zhang, Kundu, and White (2001) analyzed 55 hours of SOHO/EIT 195 Å (T ≈ 1 -2 MK) bright points and found average lifetimes of 20 hours. Two previous studies presented details of systematic methods of identifying bright points: Hara and Nakakubo- Morimoto (2003) and McIntosh and Gurman (2005) . With nine years of SOHO/EIT data, McIntosh and Gurman (2005) automated the detection of bright points by estimating a background, finding a region where the intensity is >3σ over the background, and establishing appropriate size and intensity rules. Their study found a weak dependence of quiet-Sun bright points with solar cycle and a strong dependence on passband; the 171 Å EIT passband is the most sensitive. The Hara and Nakakubo-Morimoto (2003) study used a similar methodology to investigate seven years of Yohkoh/SXT data, counting bright points by estimating and subtracting a background (which includes the source), specifying that the candidate bright point be greater then 3σ above the noise level, and by defining shape and size restrictions. A recent study of X-ray bright points (Kariyappa and Varghese, 2008) with Hinode/XRT (Ti_poly) investigates intensity fluctuations, leading to a classification of three types of bright points that arises from the ratio of their brightness to the background.
The basic methods of searching for bright points on the Sun are similar to searching for point sources in Chandra data. The goal is to identify small regions that are brighter than the surrounding background, preferably in a systematic, automated fashion. The method described by Hara and Nakakubo-Morimoto (2003) is closely related to the source-finding method called "Cell Detect." In brief, Cell Detect compares the number of counts in a region (cell) with the counts in a surrounding annulus. A problem is that the method is insensitive to the distribution of counts within the detection cell; thus, it makes no difference if events are spread out or centrally clustered. However, the centrally-clustered area is far more likely to contain a real source. Cell Detect is therefore rarely used these days to find astrophysical X-ray sources.
Newer methods of (stellar) source-finding effectively weight the data by how far it is from a potential source location. The weighting function can either be Gaussian (considered here) or a "Mexican Hat" wavelet. Both weighting functions give similar and more reliable results than the basic Cell Detect method. These newer methods "fire" most strongly for sources that fade with distance from the center. Of course, strong sources tend to be detected independent of their structure. In this paper, we consider such a source-finding algorithm and ask whether it can be used to find solar X-ray bright points. Our ultimate goal will be to create a X-ray bright-point catalogue from Hinode/XRT data.
The following section of the paper briefly describes the algorithm and how it was adapted for our purposes. Next, analysis of Yohkoh images is shown and compared to results in the literature. The next step shows three sets of data from Hinode, representing different parts of the solar cycle's decline to minimum. In the discussion section of this paper, we compare results from McIntosh and Gurman's (2005) approach with ours.
Adapting the Source-Finding Algorithm
The data analysis for this study uses a source-finding algorithm from astrophysics, described in detail by Tennant (2006) , which has been used for a wide variety of X-ray missions. Since it was originally intended to extract results from a low energy (X-ray) telescope, the package is called lextrct (see: http://wwwastro.msfc.nasa.gov/qdp/lextrct/lextrct.html). At every pixel in an image, the source-finding component of lextrct computes the best fitting Gaussian (of fixed size) plus a background that is locally constant. The signal-to-noise ratio (S/N ) is
